Molecular mechanisms of G protein-coupled receptor signaling: role of G protein-coupled receptor kinases and arrestins in receptor desensitization and resensitization.
Dynamic regulation of G protein-coupled receptor signaling demands a coordinated balance between mechanisms leading to the generation, turning off and re-establishment of agonist-mediated signals. G protein-coupled receptor kinases (GRKs) and arrestin proteins not only mediate agonist-dependent G protein-coupled receptor desensitization, but also initiate the internalization (sequestration) of activated receptors, a process leading to receptor resensitization. Studies on the specificity of beta-arrestin functions reveal a multiplicity of G protein-coupled receptor endocytic pathways and suggest that beta-arrestins might serve as adaptors specifically targeting receptors for dynamin-dependent clathrin-mediated endocytosis. Moreover, inactivation of the GRK2 gene in mice has lead to the discovery of an unexpected role of GRK2 in cardiac development, further emphasizing the pleiotropic function of GRKs and arrestins.